INTRODUCTION
Gender plays important roles in decisionmaking and resource allocations critical to economic development. Mothers' human capital improves child health and education, which determines the wellbeing of the next generations (for example, Strauss and Thomas 1995; Behrman and Rosenzweig 2002) . Empowering women, who tend to allocate more resources into productive means, is an important channel to improve economic performance in the long run (for example, Chattopadhyay and Duflo 2004; Pitt and Khandker 1998 ). Yet gender inequality remains an urgent policy issue.
In this paper we take up the Philippine case that women are more progressive in education than men but still suffer from lower wages in the labor market (after controlling other factors). Although we observe many countries where both education and labor markets favor males (King and Hill 1998; Blau and Khan 1992) , we show that the Philippines represents a unique case in which women receive more schooling than men, but penalty (discrimination) against women still exists in the labor market. 1 Advantage in schooling and disadvantage in earnings coexist for women in the Philippines. In this paper, we argue that the above seemingly contradictory situation can be explained in a consistent way. That is, schooling investment in females has been an optimal response to the labor market discrimination. Table 1 .1 shows the percentages of males and females who completed college education in different cohorts. The data come from the October 2009 round of the Philippine Labor Force Survey.
2 It is shown that a larger fraction of females graduated from college than did males in all cohorts, and the gap widened recently among younger cohorts. This means that women attain more education in the country; that is, more general human capital is embodied in women than in men. Next we show female disadvantage in labor market earnings by estimating the standard wage equations (Table 1. 2). In all cohorts, the female effect is significantly negative, which means that women experience a penalty to their wages in the labor market, despite rather offsetting positive effects of more schooling attained among women. However, the female effect is becoming smaller in younger cohorts. Note that if more able women are likely to find jobs (therefore, their wages are observed), we expect upward bias in the above estimates, which implies that the true wage penalty (negative effect) is even larger. In Table 1 .2, we did not control occupation and industry, so the female effect contains the effect of females' endogenous choices of occupations and industries within a region. On average, the female effect 1 Although wages are lower for females (after controlling schooling and age), returns to schooling are higher for females (Yamauchi and Liu 2011) . Our study argues that more schooling in females is the optimal action to overcome their disadvantaged position in the labor market. See Orbeta (2002) for labor force participation and education in the Philippines. 2 There are four rounds of Labor Force Survey each year: in January, April, July, and October. We are using only the October round for this study to allow for new graduates in labor markets.
is about 40 percent of the college premium (that is, income gain from completing college relative to high school). Discrimination against women implies that education plays a more important role in determining wages among women than among men. An additional year of schooling is more important among women because they experience unconditional penalty, unrelated to their human capital, in the labor market. 4 Therefore, the labor market discrimination can motivate women to attain higher levels of education to have comparable earnings with men. Our intuition relies on the above observation.
Moreover, it is possible that returns to children's schooling for parents can differ from those for children if children share their earnings with their parents. For example, parents and children co-reside and share resources, and parents often receive some remittances from children who live away. Through 3 Interestingly, we observe that the female effect is smaller among younger cohorts than among older cohorts. The trend is similar in many industrialized countries. College premiums are smaller in young cohorts. However, it is not straightforward to infer trends from the cross-cohort comparison. See Sakellariou (2004) , Schady (2003) , Lanzona (1998), and Yamauchi (2005) for existing estimates of returns to schooling in the Philippines. Sakellariou (2004) decomposed gender wage gaps. Both Schady (2003) and Yamauchi (2005) report convexity of the return structure. Yamauchi (2005) shows that higher returns to private school education are spurious in the sense that high-ability students are screened into private schools. Lanzona (1998) points out the importance of migration selectivity. Using the sample of former students (whose siblings are used in the current study), Yamauchi (2011) showed that the youth in the Philippines often change jobs at the early stage of their labor market experience, and that education increases the frequency of job changes, which significantly increases their wage growth. 4 Marginal utility from wage gain due to an additional year of schooling is larger if the wage level is lower.
these family arrangements, a portion of the returns to schooling investments is accrued by parents. These arrangements can take the form of income sharing, insurance, support, and inheritance. In exchange for support from parents who invest in child schooling, children have an incentive to share schooling returns with their parents. Alternately, parents have an incentive to invest in their children if the children share returns with them. Empirical results of this paper support the above hypothesis for women. The institution of family is critical to determining child schooling. Filipino kinship patterns are generally categorized as belonging to a bilateral family system in which sons and daughters play equal roles in supporting their parents (Ofstedal, Knodel, and Chayovan 1999; Natividad and Cruz 1997; Agree et al. 2002; Domingo and Asis 1995) . In some cases, daughters play more important roles than sons. This practice is quite common in Southeast Asia. Such observations of the intergenerational support system are consistent with tighter commitments between parents and daughters, which enhance parental investments in daughters, who are more likely to help parents.
Other compelling hypotheses were proposed in the studies that explain female advantage in education in the context of the Philippines. Otsuka (2001a, 2001b ) posit a hypothesis that parents equally care about the expected lifetime incomes of their sons and daughters. 5 In the agrarian setting, sons are more likely to inherit farmland, but daughters do not. To compensate for this gap in inheritance, parents rather invest in daughters' schooling. 6 In the bilateral family system, we can also explain the above egalitarian behavior as the parents' optimal action because diversification of investments in children is the best strategy, given that they do not know who principally will take care of them (that is, sons and daughters are equally likely or daughters are more likely to provide intergenerational support to them). In their hypothesis, the intergenerational support system and labor market issues are not incorporated.
In our hypothesis, however, parents invest in children to maximize their own utilities in a gametheoretic setting. Parents can receive some income from their children, which constitutes returns to schooling for parents. Interestingly, Nash equilibria in this setting support two different situations:
(1) high levels of investment and income sharing and (2) low levels of investment and income sharing. In the Philippines, the former case characterizes the situation for females, while the latter does for males.
Our empirical analysis uses unique sibling data collected in a recent survey. In 2010, the survey was conducted in eight provinces covering 3,481 households. For all siblings of our sample individuals, we gathered information on schooling, work histories, and family arrangement, including income sharing and remittances. This is an ideal dataset for testing our hypothesis because we can wipe out unobserved household-specific components by using within-sibling variations. In addition, because birth control is not usually practiced in a poor rural environment, the gender composition of children is regarded as random. We estimate and compare female effects in schooling, earnings, and income-sharing equations.
The paper is organized as follows: The next section lays out a simple model in which the multiplicity of Nash equilibria is generated to explain the stylized facts. Given the labor market imbalance, females tend to be in the equilibrium with higher levels of schooling investment and income sharing. Sections 3 and 4 describe our empirical framework and data, respectively.
Section 5 discusses empirical findings in detail. Our evidence shows that, as Tables 1.1 and 1.2 confirmed, females are likely to attain more education but experience penalty in labor market earnings. By receiving more education, females can have earnings that are more comparable to those of males. Second, females are likely to share more of their income with their parents. In this sense, for parents, more returns are accrued from investing in female schooling. Section 6 concludes.
MODEL
In this section we describe our basic insights using a simple model. The model has three key elements: schooling investment, income share, and labor market returns to schooling. The child is assumed to decide how much income to share with his or her parents. The parents decide schooling investment in the child. They decide schooling and income share simultaneously (that is, intertemporal aspects of the above decisions are assumed in the model). We construct Nash equilibria to characterize the observed empirical regularities in the labor market returns to schooling, schooling investments, and income sharing between parents and children.
The child decides income sharing, given the parents' decision on schooling investment:
where + is earnings in labor markets, is schooling investment ( ∈ { , } where is a high level of schooling and is a low level of schooling; > ), is the share of income with parents, and ( ) is support from parents as a function of the income share. ( ) can take various forms such as coresidence, emergency support, childcare, and inheritance. Note that is a discrimination measure in the labor.
Parents have the following payoff function:
where is unit price for schooling investment and is parents' income. A certain proportion of the child's labor earnings is shared with parents. Given , parents decide . We assume that the support function ( ) is
The value of jumps from zero to ̅ at = � . The child will choose either = 0 or = ϕ � since, in either case, the child does not have an incentive to marginally increase the share. If the gain is large, the child wants to share � of his or her labor income; otherwise, the child does not share at all.
The parents' decision is straightforward since they cannot influence the support to the child. Given , marginal returns and costs determine the optimal investments in schooling. If parents' share from schooling returns is greater (smaller) than the unit cost of schooling, parents invest a large (small) amount into children. That is, − > (<)0 ⇒ * = ( ). Therefore, the larger the share from the child and labor market returns, and the smaller the unit price, the more the parents will invest in child schooling.
On the other hand, the child's decision depends on labor market returns ( ) and discrimination ( ), and the support function ( ̅ , � ). As conjectured, the child can choose either = 0 or = � . If children receive more support from their parents than what they share with their parents, then they are willing to commit to sharing. That is,
(as a function of schooling) and the average returns to income sharing determine the child's decision on income sharing. We can construct two Nash equilibria: low investment and high investment. The evolution of these different equilibria depends on discrimination in the labor market ( ). First, if income is guaranteed regardless of human capital, the relative importance of schooling investments is small to parents (given the share parameter). This dominates the parental decision on schooling investments. Under this condition, the child has a small incentive to share income with parents: ( , 0). Given = 0, choosing is optimal (since − < 0). If = , choosing * = 0 is optimal if
Second, if wages for low-skilled labor are small (small ), it is important to have human capital for earnings in the labor market. In other words, schooling investment is relatively important in this setting, and the parental decision affects the child's income. The child can also control the incentive to parents by holding a high . When is sufficiently small, the child chooses � : ( , )
In the above, we establish properties to explain key empirical regularities: (1) labor markets penalize females relative to males ( > ), (2) females reside and share more income with parents, and (3) females receive more schooling investments than males. Our interpretation of these observations critically depends on labor market discrimination ( > ). If this penalty (regardless of schooling) is sufficiently large for females, females reach the high investment equilibrium ( , � ), while males stay at the low investment equilibrium ( , 0), generating multiple equilibria.
EMPIRICAL FRAMEWORK
In this section we discuss our empirical approach. We use data from a recently conducted household survey in eight provinces in the Philippines. The survey captured sibling data that recorded schooling and work history of all biological siblings of the students who were tracked in our survey (see details described in Section 4). Sibling information was collected from their mothers or guardians. The sample size of the siblings is 19,787. In the analysis, we aim to identify gender gap in educational attainment, income, and income-sharing behavior. Educational attainment is measured by years of schooling completed and college entry.
Determining sex at or before birth is random in our empirical setting. Since most of our sample households are Catholic Christian, and the Catholic Church actively discourages modern forms of contraception, parents hesitate to use modern contraceptives. Moreover, our sample households are located in rural villages, where access to reproductive health information and services is poor, and hence a relatively large proportion of adolescent women rely on traditional birth control methods (such as rhythm) that are presumably less effective.
7 Sex selection using selective abortion, even if it is available as a choice, is widely discouraged and punishable by law (abortions are illegal). Hence, the number of children is unlikely to be strictly controlled, and the sex identification of a child can be treated as random. However, the decision to bear an additional child depends on the family's sex composition and sibling size.
We estimate four equations determining educational attainment (years of schooling completed or college entry), income (log of monthly earnings), income sharing with parents or the original households (the proportion of earnings shared), and coresidence:
where and denote sibling and household, respectively; is an outcome variable: educational attainment ( = 1), income ( = 2), income sharing ( = 3), or coresidence ( = 4); is a vector of other characteristics (such as schooling in the income equation); is the sibling (individual) fixed effect; is the household fixed effect; and is an error term. To estimate ( , 1 , 2 ) = 1,2,3,4, we take deviations from the household-specific mean in all variables to wipe out ,
Gender is not correlated with unobserved individual endowments ( − ̅ ) as well as ( − ̅ ), but it is possible that the proportion of females in siblings could be when is relatively large. If the endogeneity of birth spacing and sibling size is unlikely, both the numerator and the denominator of ∑ are not correlated with the unobserved error components.
7 National data from the Department of Health suggest that contraceptive prevalence rate is low at 14.8 percent (2006 Demographic and Health Survey, National Statistical Office, the Philippines).
DATA
In this section we describe the data we use in our analysis. The data come from the survey conducted in eight education divisions in the Philippines from July 2010 through April 2011. The survey aimed to gather household and individual data to assess the impact of a large school-based intervention called Third Elementary Education Project (TEEP), implemented in 23 poor education divisions in the period of 2001 to 2006.
8 For this objective, the survey includes 4 intervention and 4 nonintervention divisions. An intervention division is paired with an adjacent nonintervention division in the same area so that the pair shares similar socioeconomic conditions. In the above method, our sample is demarked into four areas: (1) Ifugao and Nueva Vizcaya, (2) Antique and Iloilo, (3) Negros Oriental and Cebu, and (4) Leyte and Western Samar. In each division, first, relatively poor municipalities (school districts) were chosen. Municipalities whose 2000 Census income classes ranked 3 to 5 (the highest income rank is 1 and the poorest is 6) were chosen from the adjacent area (near the division border) of an intervention and a nonintervention division (see Philippines-Department of Finance 2001). In one intervention division, all of our school districts are taken from income classes 4 and 5, which created imbalance with the paired nonintervention divisions, where some of the school districts are ranked 3.
Second, schools are randomly sampled from the list of elementary schools in school year (SY) 2002/03 satisfying three criteria: (1) total enrollment being larger than 120, (2) monograde (at least one class for each grade), and (3) complete (grades 1 to 6). That is, schools had, on average, at least 20 students in each grade. In an intervention division, 15 schools were randomly sampled from the basic list, satisfying the above-mentioned conditions. Similarly, 10 schools were randomly sampled in a nonintervention division. In Antique (an intervention division), however, we added two more schools since we found that two schools were severely damaged in a typhoon in 2006. Therefore, we have 17 schools in Antique.
Third cohorts that were exposed to a school intervention. If schools did not keep student lists, we had to replace them with schools that were randomly resampled from the basic school lists. The process required a few months in each division.
We randomly sampled 15 students from SY 1999/2000 grade 6, and 20 students altogether from SYs 2004/05 and 2005/06 grade 6. The sampling was done regardless of sex and age. Note that since the listed students are those who were enrolled at that time, some of our sample students might not have graduated from their elementary schools.
Data collection has two components: household survey and student tracking survey. In the household survey, we gathered information on household rosters in 2010 and 2000, schooling and work histories of biological siblings (of our sample students), household income (2010) and asset holding (2010 and 2000), parents' participation in school governance for each sibling, and public service and infrastructure access (2010 and 2000) . The survey was supplemented by barangay (community) leader, Parents Teachers and Community Association head, and school surveys.
In the student tracking survey, we tracked our sample students to collect information on their schooling and work histories in detail as well as marriage, anthropometry, and illness. Either face-to-face or phone interview was adopted. Tracking activities involved two stages: first, the teams tracked students who reside within their original divisions. This was done immediately after the household survey. Second, in out-of-division tracking, the teams attempted to schedule face-to-face interviews with students who reside in National Capital Region (NCR; Manila), Baguio, and Cebu City. For students who reside in other provinces, we used mostly phone interviews. However, the teams tried to visit students who reside near or within the province of Laguna and between northern Luzon and Manila to conduct face-to-face interviews. Table 4 .1 shows the composition of our sample households and students. We have the total of 3,481 students in our sample. TEEP divisions and cohorts (SYs 2004/05 and 2005/06) are oversampled. Among TEEP divisions, Ifugao shows smaller numbers in each grade 6 sample year, due to the decision to drop some unreliable and unverified information in the second visit in the division (implemented November 2010 to April 2011). 
Sibling Data
The sibling section of the household module aims to capture schooling and work histories of the sample students' siblings. With respect to schooling, we have information starting from preschool investments to postgraduate level. To capture preschool investments, we know types of preschool institutions and the number of months attended. In the schooling stage, we identify school (name and school ID), school type (public or private), age started, graduated or not, age graduated, and whether still in school. At the college level, we also captured course of major and degree attained.
In the work histories, the survey collected information on the first job and the current job. In both cases, job description, occupation type, employment type, and industry are identified. For the current job, we asked about monthly earnings. For the income-sharing arrangement, we asked how much is shared with parents (most likely the respondents) when siblings co-reside with them, and how much is remitted if siblings do not live with parents.
In the current analysis, we use years of schooling completed, monthly earnings, and incomes shared or remitted. One advantage of using sibling data (within-sibling variations) is to wipe out unobserved household-level fixed error components. Table 4 .2 shows summary statistics of important variables. Our sample consists of relatively young adults and adolescents. In most of our analyses, we use siblings of ages 15 to 30. Table 4 .3 tabulates provinces where they are currently living. In the table, we omitted siblings who live in foreign countries. It is straightforward to confirm that our sample individuals (siblings) are residing in various locations different from their original eight provinces.
One pitfall of the sibling data is that most of the information was collected from their parents or guardians, so we expect relatively large measurement errors in job-related information on siblings. However, we expect the schooling data to contain smaller measurement errors. Source: TEEP Household Survey.
EMPIRICAL RESULTS

Education and Labor Markets
In this section we summarize our empirical results on educational attainment, income, income sharing, and coresidence. Table 5 .1 shows the estimation results of educational attainment equations. The sample consists of siblings aged 15 to 30. We examine years of schooling completed, college entrance, and completion. Columns 1 and 2 show the results on years of schooling completed. In column 1 where school (barangay) fixed effects are controlled, it is found that female effect is significantly positive. Age has a positive but diminishing effect, birth order and sibling size both have negative effects, and both mother's (or guardian's) schooling and the household asset have positive effects on years of schooling completed. As discussed, however, the estimates are biased to correlations between household-and individual-level unobservables and the above variables. In column 2, we use household fixed effects to make inference based on within-sibling variations. As confirmed before, female effect is significantly positive. Therefore, our findings remain robust even after wiping out household-level fixed unobservables. Columns 3 and 4 examine the determinants of college entrance and completion (household fixed effects), respectively. Essentially our previous findings on years of schooling completed are valid in these cases. Among their siblings, females have an advantage in entering college and completing their college education. Therefore, our results confirm that females (among their siblings) tend to advance in schooling significantly more than males. This finding is also consistent with what we observed on college completion in the Philippine Labor Force Survey (Table 1 .1).
Next we estimate employment equations to know whether females are less (or more) likely to be employed. Table 5 .2 shows the estimation results. First, females are less likely to be employed than males in both school and household fixed-effect estimations. Second, with household fixed effects, we found that educational attainment increases the likelihood of employment. Hence, females can increase the probability of being employed by attaining more education. This insight is supported in column 3, where the interaction of schooling and females is included. Interestingly, the schooling effect is significantly positive only for females. Education is important for females to find jobs. In Table 5 .3, we examine returns to schooling and female effect in income equations. In the estimation, we control employment selectivity (analyzed in Table 5 .2). Columns 1 and 2 compare results with school and household fixed effects.
In Column 1, returns to schooling exhibit increasing convexity, which is consistent with what is reported in the literature for the Philippine labor market, and age has positive but diminishing effects on log of annual earnings. Sibling size, mother's (or guardian's) education, and the household asset all have positive effects. Interestingly, female effects are insignificant in both cases. Interestingly, the female effect is significantly negative (8 percent), and the inverse mill ratio is significant. As we have observed in Table 5 .2, the selection process into employment plays a statistically important role in determining wages. Note that without controlling the selectivity, the female effect is insignificant. Column 2 includes household fixed effects to use within-sibling variations of wages. As before, we include the inverse mill ratio to control the selectivity of employment in the labor market. Being consistent with column 1, we confirm that selectivity and female effect are both significant (5 percent and 10 percent, respectively). Females suffer from lower wages, once employment selectivity is controlled.
In sum, females are less likely to be employed than males among siblings, and they also suffer from lower wages among their siblings (that is, relative to males from the same family). We observed female earning disadvantage in labor markets, yet females are progressive in educational attainment. They also experience significantly lower wages in labor markets in which they participate. This could happen if labor markets exhibit segregation by sex in occupations and industries within local labor markets.
Family Arrangements
In this subsection, we summarize our results on income-sharing and coresidence decisions. Table 5 .4 shows the results on income-sharing decisions. The proportion of income shared with parents (in both coresident and migrant cases) is used as the dependent variable. First, years of schooling completed do not change the proportion of income shared. Second, females tend to share significantly more of their earnings with their parents than males do. This is consistent with our theoretical conjecture to explain larger returns to daughters' schooling for parents as well with as the literature (for example, Quisumbing and McNiven 2010). Coresidence patterns are examined similarly in Table 5 .5. First, females tend not to live with their parents, but this may reflect daughters who get married after schooling and may continue to provide remittance to their parents. Parents invest in their daughters on a higher level of commitment that enables daughters to keep sharing their incomes with parents. The above finding is likely consistent with the accumulated research observations on the bilateral family system prevalent in the Philippines that married daughters play a more important role in supporting parents than married sons (Ofstedal, Knodel, and Chayovan 1999; Natividad and Cruz 1997; Agree et al. 2002; Domingo and Asis 1995) .
Second, although the effect of schooling is positive with school fixed effects, we observe that it is significantly negative with household fixed effects. Upward bias exists in the estimate due to a positive correlation between schooling and household-specific unobserved endowment determining coresidence decision. Educated siblings turned out to be more likely to migrate when our inference is based on withinsibling variations. Therefore, it seems that returns to schooling are more easily accrued to parents if stronger commitment between parents and children is maintained.
In terms of family arrangement and intergenerational transfers under the Philippine traditional norms, children are still expected to support their parents, so parents have expectations for gaining (at least a part of) returns to education investment. Moreover, there is also a traditional culture of sharing income with parents, especially if children are residing with their parents, which is assumed to be a reliable source of assistance and support for parents (Domingo and Casterline 1992) . Females give a higher share of their incomes to parents than males do, which is consistent with our conjecture. So, even if females have lower wages than males, females share more of their earnings, which helps parents trust more in their female children.
The above findings are also consistent with previous research findings on bilateral family arrangements and intergenerational support. Coresidence is negatively associated with age but at a diminishing rate, which reflects the life course stages of children. In particular, younger children and unmarried females co-reside with their parents and are most likely to be still dependent, particularly those who are studying and are not working. Filipino parents are equally likely to co-reside with married daughters and sons (Ofstedal, Knodel, and Chayovan 1999; Domingo and Casterline 1992; Domingo and Asis 1995; Knodel and Debavalya 1997) . Our finding that educated siblings turned out to be less likely to live with parents then implies that it is difficult to ensure returns to female schooling, but a stronger commitment between parents and daughters seems to overcome the distance problem.
CONCLUSION
This paper shows mutually consistent evidence to support female advantage in education and disadvantage in labor markets. Family arrangement to tighten commitment between daughters and parents is an institution that keeps high levels of schooling investments in daughters. This is rational to parents because they can expect larger income shared from daughters who become educated in adulthood. For females relative to males, wage penalty in labor markets means that education is of relatively large importance as a determinant of their earnings. Thus, parental investments in daughters' education has larger impacts on the income of daughters than sons. Our evidence from unique sibling data of schooling and work history, as well as the Philippine Labor Force Survey, supports the above hypothesis.
